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H— til H i + 2Hh + Zh^ 



A W+Hh + Ji* )' 



4 V m+Hh + 1 
Let A, a be the lower and upper bases. 

* v '\ A + \/(Aa) + a J 

H—h=20 feet, J.=fJ^=|| square feet, a=-£fc=l square foot. 
.-. 2=8^| feet. 20— 8f|=ll£f 

Taking moments about the center of mass, 2x= llf^, #=5|tI> 8jf — 5-f$— 
2'H ^ ee t from the larger end. 

2y=8{%, y=4 T 9 ,, llf-i— 4^=7f| feet from the smaller end. 

134. Proposed by G. B. M. ZEER, A. M., Pb. D., Profeseor of Chemistry and Physics, The Temple College, 
Philadelphia, Pa. 

If pv=Bt — h/tv be the equation for G0 2 gas, find the total, external and 
internal work done in compressing the gas from 102 to 136 atmospheres at a con- 
stant temperature 16°C, and constant volume, 22=63.23, &=481600 for C0 2 . 

Solution by the PROPOSER. 

136 atmospheres =2000 lbs.=^> 2 , 102 atmospheres=t500 lbs.=p,. 



nj ,„ Bt , 1 IB***— 46p dv B BH*+2bp 

r ' 2p ' 2p \ t dt 2p 2pt\/(BH l —&hpt 

- A & BH* 

~ 2p 4 tf/{Bn*— 4p) + 2^,/ (Bn*—4bpt) ' 

External work=-=£ J ( ^ J dp 



J ,, \2^ + < 1 /(E 2 <*— 46pO 2p v / (E s <*— 46pO i P 



Now f=273+17=290, #=63.23, &=481600. 

.-. External work=18336.71og e (1.3367)+46.087=5367.47 ft. lbs. 
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.-. Total work=5275.3 ft. lbs. 

Internal work= (^(v— dv/dt)dp =~[ 1 /(RH l -4:bp.J)- l /(RH i —41)p 1 t)] 

=-138.261 ft. lbs. 

Let y be the ratio of specific beat at constant pressure to specific beat at 
constant volume; #=dynamic specific beat at constant volume; w=velocity 
of sound in G0 2 , gr=gravity, <5=density of mercury, d=density of G0 2 , 
&=height of barometer. 

Then u=( &K1+Wmmr£ Let (=0| then g ^ B22 feet. 5=13.59, 

A=29.92 inches=2.4935 feet, d=.00198, u by experiment=856 feet. 
.-. Y=du*/gdh=l.B296. 

At 0°C, «=J«/(r-l)=63.23/.3296=191.84. 

/*» 
Por any temperature, t, S t =B-\-t \(_d i p/dt s )dv. 

dp/dt=R/v+b/t 2 v* , d s p/dt i =—2b/t 3 v i . 

Por <=273 absolute temperature and v=l cubic foot, $=19l.84=B + 2&/ 
t*v=:B+ 963200/(273) 2. 

.-. 5=178.943. 

Por <=290° absolute or 17°C, $=178.943+963200/(290) 8 =190.396. 

5273.3-=-190.396=27.7°C., the amount the temperature would rise if total 
work were converted to heat. 

136. Proposed by F. P. MATZ, Sc. D., Ph. D., Professor of Mathematics and Astronomy in Defiance College, 
Defiance, Ohio. 

What force acting at an inclination <o with a horizontal line on the center 
of a wheel of given weight will roll the wheel over an immovable cylindric log 
whose diameter is (l/w)th that of the wheel? 

Solution by WILLIAM HOOVEE, A. M., Ph. D., Professor^f Mathematics and Astronomy, Ohio University, 
Athens, 0. 

If the meaning is to find the force F which will start the rolling the fol- 
lowing is the solution : 

If 0=cos _1 ( ■ 1 )=the angle the radius of the wheel through the point 

of contact with the log, and <f>-{-ai=a, the angle included by this radius and the 
direction of the required force, and TF=the weight of the wheel, we have, taking 
moments about the point of contact, 

_ . „ 2rt/m . . „ 

Jr.rsina=Tv. 7-7—1 giving F. 
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